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(57) ABSTRACT 

When a ?le server migrates from an existing ?le server to a 
neW ?le server, data is allowed to migrate and setting 
information for a ?le system Can migrate, too. At this time, 
data migration timing Can be arbitrarily designated While a 
?le sharing service is executed Without stop and While 
securing system performance. A ?le migration program of 
the neW ?le server is connected in a block level to a volume 
of the existing ?le server to acquire ?le sharing Con?gura 
tion and volume setting information of the existing ?le 
server. During the migration of the ?le server, a ?le read/ 
Write request from the ?le sharing access program of the host 
computer is executed for the volume through the block 
access program of the existing ?le server on the basis of ?le 
sharing con?guration and volume setting information of the 
existing ?le server so acquired. 
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COMPUTER SYSTEM INCLUDING FILE 
SHARING DEVICE AND A MIGRATION METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS: 

[0001] The present application claims priority from J apa 
nese application JP 2004-138081 ?led on May 7, 2004, the 
content of Which is hereby incorporated by reference into 
this application. 

BACKGROUND 

[0002] This invention relates to a computer system having 
a ?le sharing device. More particularly, the invention relates 
to a computer system having a ?le sharing device that Will 
be suitable for executing migration of a ?le sharing device 
by migrating volume setting information at the time of 
migration of a ?le sharing device and also migrating the ?le 
sharing device Without stopping the system While securing 
performance during migration, too. 

[0003] A quantity of data handled by a computer system 
has more and more enormous in recent years and a capacity 
of a storage device as a preservation site of the data has 
become greater and greater. Functions of hardWare devices 
of ?le sharing devices (?le servers) providing a ?le sharing 
service to a host computer used by users by use of a storage 
device have become higher and higher every year, too. 
When the quantity of the data stored increases and the 
functions of the devices become higher in this Way, needs 
occur in that existing storage devices and ?le servers are 
replaced by neW devices having a greater capacity and 
higher functions. 

[0004] In migration of devices under such circumstances, 
migration of the data stored in the storage device is essen 
tially necessary, too. HoWever, the problem remains yet 
unsolved that migration of the data having a great capacity 
is time consuming and a business suspension time during 
data migration gets elongated by an existing method. 
Another problem is that migration of attribute information 
the ?le has for data management cannot be migrated by 
merely copying the data When migrating the ?le server. 

[0005] To solve these problems, U.S. 2003/0110237A1 
corresponding to JP-A-2003-173279 describes a method 
that accomplishes a substantially-non-stop data migration of 
a ?le server inclusive of ?le attributes. 

[0006] More concretely, When a neW ?le server is intro 
duced into an environment in Which an I/O operation is 
conducted ?rst by an existing ?le server and a host com 
puter, connection betWeen the existing ?le server and the 
host computer is once cut off and then the neW ?le server and 
the host computer and the neW ?le server and the existing 
?le server are connected to one another, respectively. When 
the data is migrated from the existing ?le server to the neW 
?le server, the data inclusive of the attribute information of 
the ?le itself are copied betWeen the ?le servers. If any ?le 
access is made from the host computer during this data 
migration, the data is copied as ordinarily from the neW ?le 
server When the ?le has already been migrated and is copied 
to the neW ?le server from the existing ?le server during the 
access processing When the ?le has not yet been migrated, 
and the data migration processing inclusive of the ?le 
attribute is accomplished by executing an I/O processing as 
if the neW ?le server transparently continued ?le sharing 
service. 
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SUMMARY 

[0007] Although the method described in JP-A-2003 
173279 can execute the data migration of the ?le server 
inclusive of the ?le attribute information and the ?le sharing 
service can be succeeded to the neW ?le server substantially 
on the real time basis, it Will be necessary to solve the 
folloWing problems: the ?rst problem is that a load to the 
neW ?le server becomes high because the neW ?le server 
alWays processes simultaneously the ?le access from the 
host computer, and the processing may be retarded When the 
?le access from the host computer is frequent. 

[0008] Then, a setup is necessary that executes the data 
migration processing When the ?le access from the host 
computer is small, While keeping the operation by the data 
of the existing ?le server. 

[0009] An area that stores the data to be migrated is a 
volume of a storage device. To attain a complete migration 
of the ?le server, set information about a ?le system existing 
inside the volume must be succeeded in addition to the ?le 
attribute information copied in the laid-open patent publi 
cation described above. An example of the set information 
inside the volume is Quota having a function of limiting a 
use quantity for each user group using the ?le sharing 
service. Since Quota is set to the ?le system but not to each 
?le, the method of the laid-open patent publication described 
above that conducts migration in the ?le unit cannot cope 
With migration of the ?le server inclusive of the Quota 
function. 

[0010] To solve the problem described above, the present 
invention provides a migration method of a ?le server that 
can migrate not only data but also set information for a ?le 
system When a ?le server is migrated from a second ?le 
server to a ?rst ?le server and can arbitrarily designate a data 
migration timing by executing a non-stop operation of a ?le 
sharing service While securing system performance. 

[0011] In a con?guration of a computer system in Which 
migration is made from a second ?le server to a ?rst ?le 
server, for example, the second ?le server has ?le sharing 
con?guration, a volume, a ?le stored in the volume, volume 
setting information of the volume, a ?le sharing program and 
a block access program for gaining access to the volume. 
The ?rst ?le server has ?le sharing con?guration, a ?le 
sharing program and a ?le migration program. 

[0012] Under such a circumstance, the ?le migration pro 
gram of the ?rst ?le server is connected in a block level to 
the volume of the second ?le server and acquires the ?le 
sharing con?guration and the volume setting information of 
the second ?le server. 

[0013] Migration from the second ?le server to the ?st ?le 
server is conducted by executing a ?le read/Write request 
processing from the ?le sharing access program of the host 
computer through the block access program of the second 
?le server on the basis of the ?le sharing con?guration and 
the volume setting information of the second ?le server so 
acquired. 

[0014] In this migration from the second ?le server to the 
?rst ?le server, the ?le migration program ?rst suspends the 
existing ?le sharing program and then gains access in the 
block level to the volume of the second ?le server through 
the netWork and mounts the volume. When the volume 
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setting information such as Quota information is stored in 
the volume, the setting information of the volume is 
acquired so that it can be used on the side of the ?le sharing 
program of the ?rst ?le server. 

[0015] In the actual migration of the ?le, the ?le migration 
program analyZes a time at Which a load is loW in accor 
dance With an instruction from a manager or With perfor 
mance data of the neW ?le server, and the migration from the 
second ?le server to the ?rst ?le server may be executed at 
an arbitrary timing by a processing similar to the one 
described in the laid-open patent publication described 
above. 

[0016] Incidentally, an identi?cation number (for 
example, IP (Internet Protocol) address) allocated to the 
interface of the second ?le server is as such allocated to the 
interface of the ?rst ?le server and the migration of the ?le 
server can be transparently conducted from the host com 
puter. 

[0017] In a computer system having another con?guration 
for executing migration from a second ?le server to a ?rst 
?le server, the second ?le server and a volume to Which 
access is made from the ?rst ?le server exist inside dedicated 
second and ?rst storage devices, respectively, and both 
storage devices and both ?le servers are connected through 
a storage area netWork Incidentally, the form of the 
netWork is not restrictive and the form connected by SCSI 
may be used, for example. 

[0018] The second ?le sharing device has ?le sharing 
con?guration and a ?le sharing program. The second storage 
device has ?le sharing con?guration, a volume, a ?le stored 
in the volume, the volume setting information described 
above, access path information of the volume and an access 
path control program of the volume. The ?rst ?le sharing 
device has ?le sharing con?guration, a ?le sharing program 
and a ?le migration program. The ?rst storage device has 
virtual volume information and a virtual volume program. 

[0019] The ?le migration program suspends the ?le shar 
ing program of the second ?le server and operates the virtual 
volume program to create virtual volume information of the 
?rst storage device for the volume of the second storage 
device. 

[0020] An access path of a volume connecting the second 
?le sharing device recorded to path information and the 
volume of the second storage device is changed to an access 
path of a volume connecting the ?rst ?le sharing device and 
the virtual volume of the ?rst storage device, and a ?le 
read/Write request processing from the ?le sharing access 
program of the host computer is executed for the virtual 
volume of the second storage device on the basis of the ?le 
sharing con?guration and the virtual volume information 
stored in the second storage device. 

[0021] In this con?guration, too, the ?le migration pro 
gram mounts a virtual volume (volume of second storage 
device) allocated to the ?rst storage device by the ?le 
sharing program of the second ?le server. When the volume 
setting information such as the Quota information is stored 
in the volume, the setting information of the volume is 
acquired and is rendered usable on the side of the sharing 
program of the ?rst ?le server in the same Way as in the 
con?guration described above. 
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[0022] In this con?guration, migration of only the ?le 
server is possible. Migration of only the storage device is 
also possible. Further, migration of both of the ?le server 
and the storage device is also possible. 

[0023] According to such a con?guration, the migration of 
management information inclusive of setting information of 
the ?le and the volume can be executed When migrating the 
?le server. The second ?le server can be operated While the 
real data is stored in the volume used by the ?rst ?le server 
and data migration can be made at an arbitrary timing. 

[0024] Therefore, it becomes possible to reduce troubles 
and Working steps for migration and possible setting mis 
takes during migration, to eventually reduce the manage 
ment cost and to expand a free operation in accordance With 
a device introduction plan. 

[0025] Other features of the invention Will become appar 
ent from the folloWing description of the speci?cation taken 
in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a structural vieW of a computer system 
for executing migration of a ?le server according to a ?rst 
embodiment of the invention; 

[0027] FIG. 2 shoWs an example of a table for storing ?le 
sharing con?guration stored in an existing ?le server; 

[0028] FIG. 3 shoWs an example of a table for storing 
volume setting information stored in an existing ?le server; 

[0029] FIG. 4 shoWs an example of a table for storing a 
structure of a ?le stored in an old ?le server; 

[0030] FIG. 5 is a ?oWchart shoWing a procedure of a 
migration processing of a ?le server according to the ?rst 
embodiment; 

[0031] FIG. 6 shoWs a screen for succession of an IP 
address from an existing ?le server to a neW ?le server; 

[0032] FIG. 7 is a structural vieW of a computer system 
for executing migration of a ?le server according to a second 
embodiment of the invention; 

[0033] FIG. 8 shoWs an example of a table for storing path 
information 323; 

[0034] FIG. 9 shoWs an example of a table for storing 
virtual volume information 316; 

[0035] FIG. 10 is a ?oWchart shoWing a procedure of a 
migration processing of a ?le server according to the second 
embodiment; 

[0036] FIG. 11 is a structural vieW of a computer system 
for executing migration of a ?le server according to a third 
embodiment of the invention; and 

[0037] FIG. 12 is a structural vieW of a computer system 
for executing migration of a ?le server according to a fourth 
embodiment of the invention. 

DESCRIPTION OF THE EMBODIMENTS 

[0038] Preferred embodiments of the invention Will be 
hereinafter explained With reference to FIGS. 1 to 12. 
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First Embodiment 

[0039] A ?rst embodiment of the invention Will be 
explained With reference to FIGS. 1 to 6. 

[0040] To begin With, a con?guration of a computer sys 
tem for executing migration of a ?le server according to the 
?rst embodiment Will be explained With reference to FIG. 1. 

[0041] FIG. 1 is a structural vieW of the computer system 
for executing migration of the ?le server according to the 
?rst embodiment. 

[0042] In the computer system to be explained in this 
embodiment, host computers 118 that are generally plural, a 
management computer and a ?le server (?le sharing device; 
hereinafter called “?le server” in the explanation of the 
embodiments) are connected to one another through a net 
Work 101. 

[0043] It Will be assumed that a system manager attempts 
to realiZe migration of a ?le sharing function provided by an 
existing ?le server 109 to a neW ?le server 102. 

[0044] The host computer 118 includes a control device 
119, a memory 121 and an interface 117 

[0045] When the host executes the ?le sharing function 
provided by the ?le server, a ?le sharing access program 122 
is loaded to and execute by the memory 121. 

[0046] The ?le sharing access program 122 generates a 
Write/read request of a ?le to the neW ?le server 102 and the 
existing ?le server 109 connected to the netWork 101, 
through the interface 120 and receives the result. 

[0047] The control device 119 executes the program on the 
memory 121 and gives an instruction for I/O control. 

[0048] The management computer 124 executes a man 
agement program 127 for managing the system. 

[0049] The existing ?le server 109 includes a control 
device 110, a memory 111, a volume 114 and an interface 
117. 

[0050] During an operation, a ?le sharing program 112 
and a block access program 113 are loaded to and executed 
by the memory 111. 

[0051] The volume 114 stores a ?le 115, a ?le sharing 
con?guration 116 and volume setting information 123. 

[0052] The interface 117 accepts a ?le access request of a 
host computer 118 (host computers 118a to 118n) connected 
to the netWork 101 and a block access request to the volume 
114. 

[0053] The control device 110 executes a program on the 
memory 111 and gives instructions for data access of the 
volume 114 and for I/O control. 

[0054] The ?le sharing program 112 is a program for 
sharing a ?le on the existing ?le server 109, processes a ?le 
access request of the computer 118 accepted by the interface 
117, executes a Write/read processing of the data to and from 
the ?le 115 on the basis of the ?le sharing con?guration 116 
and returns the processing result to the host computer 118 
through the interface 117. 

[0055] The block access program 113 processes the block 
access request accepted by the interface 117, executes the 
Write/read processing in the volume block level for the 
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volume 114 and returns the processing result to the access 
ing party through the interface 117. 

[0056] The neW ?le server 102 includes a control device 
103, a memory 104, a volume 108 and an interface 107 (UP) 
in the same Way as the existing ?le server 109. 

[0057] AhardWare function of each part is the same as that 
of each part of the existing ?le server 109. 

[0058] During the operation, the ?le sharing program 105 
and the ?le migration program 106 are loaded to and 
executed by the memory 104. 

[0059] The volume 108 stores the ?le sharing con?gura 
tion 108. The volume 108 may further contain ?les and 
volume information. Because they are not relevant to the 
migration of the ?le server to be explained in this embodi 
ment, hoWever, they are not shoWn in FIG. 1. 

[0060] The ?le sharing program 105 is a program for 
sharing a ?le on-the neW ?le server 102, processes the ?le 
access request of the host computer 118 accepted by the 
interface 107, executes a Write/read processing of the data to 
and from the ?le 115 on the basis of the ?le sharing 
con?guration 108 and returns the processing result to the 
host computer 118 through the interface 107. 

[0061] The ?le migration program 106 is a program for 
executing migration of the ?le server of this embodiment, 
and executes control of the ?le sharing program 112 of the 
existing ?le server 109 and the ?le sharing program 105 of 
the neW ?le server 102, and volume access in a block level 
to the volume 114 of the old ?le server 109. 

[0062] Incidentally, since the ?le sharing program 105 so 
operates as to gain access to its oWn volume 108 by means 
of the ?le migration program 106, it may have a function that 
is the same as, or different from, the function of the existing 
?le sharing program 112. 

[0063] Next, a data structure associated With migration of 
the ?le server in this embodiment Will be explained. 

[0064] FIG. 2 shoW an example of a table storing ?le 
sharing con?guration stored in the existing ?le server. 

[0065] FIG. 3 shoW an example of a table storing volume 
con?guration stored in the existing ?le server. 

[0066] FIG. 4 shoW an example of a table storing a ?le 
structure stored in the existing ?le server. 

[0067] As shoWn in FIG. 2, the table for storing the ?le 
sharing con?guration 116 includes a sharing directory name 
?eld 1101, a read permission host name ?eld 1102 and a 
Write permission host name ?eld 1103. 

[0068] The sharing directory name ?eld 1101 stores a 
name of a directory shared. In this embodiment, a directory 
is explained as a sharing unit but sharing may be made in a 
?le unit. The read permission host name ?eld 1102 stores a 
host name permitting read to a ?le belonging to the directory 
of the sharing directory name ?eld 1101. The Write permis 
sion host name ?eld 1103 stores a host name permitting 
Write to a ?le belonging to the directory of the sharing 
directory name ?eld 1101. 

[0069] The volume setting information 123 is the infor 
mation that does not describe setting information in the ?le 
unit but describes setting of the entire volume. The ?le 
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sharing program 112 controls the volume 114 recognized 
(mounted) on the basis of the volume con?guration 123 
shoWn in FIG. 1. A suitable example of the volume setting 
information is Quota information as a function capable of 
designating a siZe of a usable storage area for each user 
group. Quota is the function for designating the storage area 
for the entire volume. 

[0070] When the volume setting information 123 is the 
Quota information, the table storing the volume setting 
information 123 includes a user group name ?eld 1401, a 
maximum capacity ?eld 1402, a use capacity ?eld 1403 and 
a grace period ?eld 1404 as shoWn in FIG. 3. 

[0071] Incidentally, the explanation is hereby given on the 
case Where the volume setting information 123 is the Quota 
information but various kinds of information may be assum 
able as the information relating to the volume. 

[0072] The user group name ?eld 1401 stores the user 
group name as the setting object of the volume. The maxi 
mum capacity ?eld 1402 stores the maximum capacity that 
the object user group can use. The use capacity ?eld 1403 
stores the present use capacity of the object user group. The 
grace period ?eld 1404 stores the omissible grace period that 
can be omitted When the use capacity of the object user 
group exceeds the capacity. 

[0073] The ?le 115 includes a ?le name 1601, an oWner 
name 1602, a creation time 1603 and data 1604 as shoWn in 
FIG. 4. 

[0074] The ?le name 1601 stores the name that can be 
primarily identi?ed on the ?le system. The oWner name 
1602 stores the oWner of the ?le. The creation time 1603 
stores the time at Which this ?le is created. 

[0075] The data 1604 represents the data main body of the 
?le. In the example shoWn in FIG. 4, image data is stored. 

[0076] Next, the migration processing of the ?le server in 
this embodiment Will be explained With reference to the 
?oWchart shoWn in FIG. 5 and also to the draWings 
explained so far in combination With FIG. 6. 

[0077] FIG. 5 is the ?oWchart shoWing the procedure of 
the migration processing of the ?le server according to the 
?rst embodiment. 

[0078] FIG. 6 shoWs a screen for selecting succession of 
an IP address from the existing ?le server to the neW ?le 
server. 

[0079] Incidentally, exchange of data betWeen the existing 
?le server 109 and the neW ?le server 102, acquisition of 
information, generation of commands, and so forth, are all 
executed through the netWork 101. 

[0080] First, When the manager Who Wants to migrate the 
?le sharing service from the existing ?le server 109 to the 
neW ?le server 102 actuates the ?le migration program 106 
by using the management program 127 from the manage 
ment computer 124, the ?le migration program 106 sus 
pends the ?le sharing program 112 of the existing ?le server 
109 (Step 201). 
[0081] Next, the ?le migration program 106 checks 
Whether or not the block access program 113 of the existing 
?le server 109 operates and judges Whether or not the 
volume 114 of the existing ?le server 109 is accessible in the 
block level (Step 202). 
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[0082] When the block access program 113 does not 
operate in Step 202 (No in Step 202), the ?le migration 
program 106 actuates the block access program 113 so that 
the neW ?le server 102 can be connected to the volume 114 
in the block level and becomes accessible (Step 203). 

[0083] Next, the ?le migration program 106 mounts the 
volume 114 to the neW ?le server 102 so that the Write/read 
processing can be executed to and from the block of the 
volume (Step 204). 

[0084] The ?le migration program 106 checks Whether or 
not volume setting information 123 for the volume 114 such 
as the Quota information stored in the volume 114 exists 
(Step 205). 
[0085] When the volume setting information 123 exists in 
Step 205 (Yes in Step 205), the ?le migration program 106 
acquires the volume setting information 123 (Step 206). This 
volume setting information 123 is looked up When the 
control device of the neW ?le server 102 executes the ?le 
sharing program 105. The volume setting information 123 
hereby acquired may be put on the memory 104 or may be 
stored in an auxiliary storage device. 

[0086] Next, the ?le migration program 106 judges 
Whether or not the ?le sharing con?guration 116 stored in the 
volume 114 exists (Step 207). 

[0087] When the ?le sharing con?guration 116 exists in 
Step 207 (Yes in Step 207), the ?le migration program 106 
acquires the ?le sharing con?guration 116 (Step 206). This 
?le sharing con?guration 116 is looked up When the control 
device of the neW ?le server 102 executes the ?le sharing 
program 105. The ?le sharing con?guration 116 so acquired 
may be put on the memory 104 or may be stored in an 
auxiliary storage device, or the like. 

[0088] Next, to migrate the ?le server, the manager selects 
Whether or not the identi?cation number (such as the IP 
address) allocated to the interface 117 of the existing ?le 
server 109 is to be allocated to the interface 107 (Step 209). 

[0089] For this selection, the ?le migration program 106 
displays the dialog 1501 shoWn in FIG. 6 to let the manager 
perform this selection. 

[0090] When the manager clicks a button 1503 of the 
dialog 1501 and selects the allocation of the same IP address 
(Yes in Step 209), the ?le migration program 106 changes 
the IP address of the interface 117 to another one and 
allocates the IP address of the interface 117 to the interface 
107. (Step 210). 

[0091] When the IP address of the interface 117 of the 
existing ?le server 109 is allocated to the interface 107 of the 
neW ?le server 102, the change of the host computer 118 is 
not necessary and the neW ?le server 102 is accessed by the 
same IP address. 

[0092] When the allocation of the same identi?cation 
number is not selected (No in Step 209), on the other hand, 
the user or the manager is urged to change the access 
destination of the ?le sharing access program 122 of the host 
computer 118 (Step 211). 

[0093] Finally, the ?le migration program 106 operates the 
?le sharing program 105 of the neW ?le server 102 (Step 
212). As the ?le sharing function is provided to the host 
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computer 118, the ?le sharing function provided by the 
existing ?le server 109 is succeeded by the neW ?le server 
102. 

[0094] When the processing described above is executed, 
the ?le sharing function provided by the existing ?le server 
109 can be as such executed by the neW ?le server 102. 

[0095] Incidentally, the migration from the volume 114 of 
the ?le 115 to the volume 108 can be realiZed from the 
existing ?le server 109 to the neW ?le server 102 by utiliZing 
the technology described in the laid-open patent publication 
mentioned already. 

[0096] In the migration of the ?le server described above, 
the explanation has been made on the assumption that the 
existing ?le server 109 and the neW ?le server 102 have 
already been designated. HoWever, it is also possible for the 
manager to input the IP addresses of both existing and neW 
?le servers 109 and 102 from the management computer 
124, to designate the existing and neW ?le servers 109 and 
102 and to change the IP address of the neW ?le server 102 
to the IP address of the existing ?le server 109 by executing 
the processing described above. 

[0097] In the ?le server migration method according to 
this embodiment, the manager can arbitrary designate and 
monitor the timing at Which the migration of the ?le is made, 
by monitoring and analyZing load performance information 
of the neW ?le server and conducting the migration When a 
processing load is beloW a predetermined value, for 
example. Since the neW ?le server 102 provides the ?le 
sharing function to its ?le 115 While leaving the ?le 115 in 
the existing ?le server 109 in this embodiment, the migration 
of the ?le 115 to the neW ?le server 102 can be conducted 
at an arbitrary timing. 

[0098] Incidentally, the ?le migration program 106 on the 
neW ?le server 102 executes the processing in the method of 
this embodiment. HoWever, the manager may execute seri 
ally and manually the processing content but the ?le migra 
tion program 106 need not alWays be put on the neW ?le 
server 102. For example, the ?le migration program 106 
may be put on a dedicated management computer 124 for 
managing each device and may execute this processing. 

[0099] In the con?guration of this embodiment, further, 
When a cluster system is constituted by using the neW ?le 
server 102 and the existing ?le server 109 and the Write 
access and the read access to and from the volume are shared 
by the respective ?le sharing programs 105 and 112, the 
migration for sharing the ?le can be conducted Without 
suspending the ?le sharing access from the host computer 
118. 

[0100] According to the embodiment described above, it is 
possible to execute the migration of the ?le and set infor 
mation of the volume associated With the ?le by the ?le 
migration program. The neW ?le server can be operated and 
migration of the ?le can be conducted at an arbitrary timing 
While the volume used in the existing ?le server is kept 
reserved. 

Second Embodiment 

[0101] The second embodiment Will be explained With 
reference to FIGS. 7 to 10. 
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[0102] First, a con?guration of a computer system for 
executing the migration of a ?le server Will be explained 
With reference to FIG. 7. 

[0103] FIG. 7 is a structural vieW of the computer system 
for executing the migration of the ?le server according to the 
second embodiment. 

[0104] The volume exists inside the ?le server in the ?rst 
embodiment but in this embodiment, the volume is arranged 
on an external storage device and the ?le server and the 
external storage device or the external storage devices are 
connected to one another by a storage area netWork through 
a connection device. 

[0105] This embodiment is based on the assumption that 
the migration is made from the existing ?le server 305 to the 
neW ?le server 301 and from the existing storage device 320 
to the neW storage-device 311 as the external storage device. 

[0106] This external storage device accommodates a hard 
disk drive device called a “disk array device” or an “RAID 
device” and can store the data. As shoWn in FIG. 1, the 
existing ?le server 305, the neW ?le server 301, the existing 
storage device 320 and the neW storage device 311 are 
connected to one another through the respective interfaces 
and through the storage area netWork 327. The storage area 
netWork 327 can utiliZe a connection form such as a Fibre 
Channel and CS1. The connection device 325 is a sWitch as 
a device having a sWitching function, for example. 

[0107] The netWork 101 is a netWork through Which the 
managing computer 124 manages each device. 

[0108] The existing ?le server 109 includes a control 
device 306, a memory 307, an interface 117 and an interface 
304. The neW ?le server 301 includes a control device 302, 
a memory 104, an interface 107 and an interface 303. These 
?le servers are different from the ?le servers of the ?rst 
embodiment in that they do not have the volume but have an 
interface 304 for a storage area netWork 304. 

[0109] The operation of the ?le sharing program 106 is 
different, too, and the detail Will be explained later in detail. 

[0110] The existing storage device 320 includes a control 
device 312, a cache 313, a memory 321, a volume 114, an 
interface 324 and an interface 332. 

[0111] The control device 312 controls each part of the 
existing storage device 320 and gives commands. The cache 
313 is a high speed memory for buffering disk access. The 
volume 114 has volume information, ?le sharing con?gu 
ration and a ?le in the same Way as the volume of the ?rst 
embodiment, though it is omitted from FIG. 3. 

[0112] The interface 324 is an interface that accepts the 
block access of the volume through the storage area net 
Work. The interface 332 is an interface that accepts an 
instruction and control from the management computer 124 
through the netWork 101. 

[0113] A path control program 321 is loaded to and 
executed by the memory 321. A path control program 322 is 
a program for gaining access to the volume on the basis of 
path information 323. The accessing party of the volume 
may be the neW ?le server 301, the existing ?le server 305, 
the host computer 118 and other storage devices. 
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[0114] The neW storage device 311 has hardWare-Wise the 
same con?guration as the existing storage device 320 and 
includes a control device 312, a cache 313, a memory 321, 
a volume 317, an interface 318 and an interface 333. The 
volume includes the ?le sharing con?guration though it is 
omitted in the draWing. 

[0115] A virtual volume program 315 is loaded to and 
executed by the memory 314. The virtual volume program 
315 virtualiZes the volume (logical volume and physical 
volume) and makes it possible to gain access to the data as 
the virtual volume. A real volume contains both logical 
volume and physical volume. The virtual volume is a 
volume to Which the host computer can make access through 
the netWork and the real data is Written into the real volume. 
When the virtual volume is de?ned, a plurality of volumes 
may correspond to one virtual volume or a plurality of 
virtual volumes may correspond to one volume. 

[0116] Next, the data structure associated With the migra 
tion of the ?le server in this embodiment Will be explained. 

[0117] FIG. 8 shoWs an example of a table for storing the 
path information 323. 

[0118] FIG. 9 shoWs an example of a table for storing the 
virtual volume information 316. 

[0119] As described above, the path information 323 is 
information for gaining access to the volume. The table for 
accommodating the path information 323 includes a volume 
name ?eld 1201, an access allocation destination ?eld 1202, 
and so forth. 

[0120] The volume name ?led 1201 stores a name repre 
senting the real volume or the virtual volume. The access 
allocation destination ?eld 1202 is a device allocated to gain 
access to the volume and stores identi?ers such as a ?le 

server, a storage device, and so forth. 

[0121] In the record 1200a, for example, the access allo 
cation destination is “SrvA” and a path for gaining access is 
extended to the real volume “Volume A”. 

[0122] The virtual volume information 316 is the infor 
mation for associating the real volume With the virtual 
volume as described above. The table for storing the virtual 
volume information 316 has a virtual volume name ?eld 
1301, a volume accessing party ?eld 1302 and a real volume 
name ?led 1303. 

[0123] Names of a corresponding virtual volume and a 
corresponding real volume are put into the virtual volume 
name ?eld 1301 and the real volume name ?eld 1303, 
respectively. A name of the device to be accessed as the 
virtual volume is put into the volume accessing party ?eld 
1302. 

[0124] Next, the migration processing of the ?le server 
according to this embodiment Will be explained With refer 
ence to the ?oWchart of FIG. 10 and also to FIGS. 7 to 9 
explained already. 

[0125] FIG. 10 is a ?oWchart shoWing the procedure of 
the migration processing of the ?le server according to the 
second embodiment. 

[0126] In this embodiment, the ?le server and the storage 
device having the volume are connected as shoWn in FIG. 
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7 and the access at the time of the migration of the ?le server 
is conducted by changing the path information. 

[0127] First, When the manager Who Wants to migrate the 
?le sharing service from the existing ?le server 305 to the 
neW ?le server 301 operates the ?le migration program 106, 
the ?le migration program 106 suspends the ?le sharing 
program 112 of the exiting ?le server 109 (Step 401). 

[0128] Next, the ?le migration program 106 changes the 
setting destination of the path extended to the volume 114 
from the existing ?le server 305 so that the access can be 
made from the neW ?le server 301. 

[0129] The change of the path information Will be con 
cretely explained beloW. 

[0130] It Will be assumed that the exiting ?le server 305 is 
“SrvA”, the neW ?le server 301 is “SrvB” and the neW 
storage device 311 is “StrB”. It Will also be assumed that the 
access path is extended from “SrvA” to the real volume 
“Volume A” in the existing storage device 320 as in the 
record 1200a shoWn in FIG. 8. 

[0131] When the setting destination of the path is changed, 
the record 1200a is rendered invalid and access is to be made 
on the basis of the record 1200b and the record 1200c. In 
other Words, the access path is extended by the record 1200b 
to “SrvB” as the neW ?le server 301 and to the virtual 
volume “Volume A‘” and the access path is extended by the 
record 1200c to “StrB” as the neW storage device 311 and to 
the real volume “Volume A”. Needless to say, the virtual 
volume “Volume A‘” and the real volume “Volume A” are 
associated by the table for storing the virtual volume infor 
mation 316 shoWn in FIG. 9. 

[0132] Consequently, When access is made from “SrvB” 
as the neW ?le server 301 to the virtual volume “Volume A‘”, 
access can be made in practice to the real volume “Volume 
A” in the existing storage device 320. 

[0133] Next, the ?le migration program 106 generates and 
de?nes the virtual volume on the neW storage device 311 
(Step 403). In the embodiment described above, the virtual 
volume “Volume A‘” corresponding to the real volume 
“Volume A” is generated and de?ned. 

[0134] More concretely, this operation may be conducted 
by setting “Volume A‘” to the virtual volume name ?eld 
1301, “Volume A” to the real volume name ?eld 1303 and 
“Srv B” of the neW ?le server 301 to the volume accessing 
party ?eld 1302 as in the case of the record 1300a of FIG. 
9 for storing the virtual volume information 316. 

[0135] The ?le migration program 106 mounts the virtual 
volume on the neW storage device 311 generated (Step 404). 
In other Words, the virtual volume having the virtual volume 
name “Volume A‘” is mounted in this example. 

[0136] The subsequent procedure is the same as the pro 
cedure after Step 205 in the ?oWchart of FIG. 5 in the ?rst 
embodiment. 

[0137] The ?le migration from the existing ?le server 305 
to the neW ?le server 301 can be made by employing the 
processing and the con?guration described above. 

[0138] Incidentally, the migration of the ?le 115 from the 
volume 114 to the volume 108 can be turned to the migration 
from the existing ?le server 305 to the neW ?le server 301 
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by utilizing the technology disclosed in the afore-mentioned 
laid-open patent publication in the same Way as in the ?rst 
embodiment. 

[0139] However, the manager can arbitrary designate and 
set the timing of ?le migration by monitoring and analyZing 
load performance information on the neW storage device 311 
and moving When the processing load is beloW a predeter 
mined value in the same Way as in the ?rst embodiment. 

[0140] This is because the access is made from the ?le 
server 301 by changing the path information While the ?le is 
kept put on the volume of the existing storage device 320. 

[0141] In the con?guration of this embodiment, the ?le 
sharing migration can be made Without suspending the 
access of ?le sharing from the host computer 118 When a 
cluster system is constituted by the neW ?le server 301, the 
neW storage device 311, the existing ?le server 305 and the 
existing storage device 320 and the Write/read access to the 
volume is shared by the respective ?le sharing programs 106 
and 112. 

[0142] In the embodiment explained above, the neW ?le 
server 301 and the neW storage device 311 and the existing 
?le server 305 and the existing storage device 320 respec 
tively form the pairs and simultaneously execute the migra 
tion of the ?le server and the storage device in the pairs. 
HoWever, migration of only the ?le server and migration of 
only the storage device can be individually made depending 
on the combination of the path information. 

[0143] In this embodiment, too, migration of the ?le and 
migration of the set information of the volume associated 
With the ?le can be made by the ?le migration program in the 
same Way as in the ?rst embodiment. 

[0144] In comparison With the ?rst embodiment, migra 
tion of the volume remaining in the existing storage device 
320 is made from the neW ?le server 301 by changing the 
path information but the ?le migration can be made at an 
arbitrary timing by operating the neW ?le server While the 
real ?le is kept preserved in the volume used by the existing 
?le server in the same Way as in the ?rst embodiment. 

Third Embodiment 

[0145] A third embodiment of the invention Will be 
explained With reference to FIG. 11. 

[0146] FIG. 11 is a structural vieW of a computer system 
for conducting ?le server migration according to the third 
embodiment. 

[0147] This embodiment can be said as a modi?ed 
embodiment of the second embodiment. 

[0148] The storage device of this embodiment has a ?le 
server function. In other Words, a neW ?le server 301 is 
incorporated in a neW storage device 311 and an existing ?le 
server 305 is incorporated in an existing storage device 320. 
A?le sharing program 106 is loaded to a memory 104 in the 
neW ?le server 104 and the migration of the ?le server and 
the storage device can be made by the same procedure as 
that of the second embodiment. 

Embodiment 4 

[0149] A fourth embodiment of the invention Will be 
explained hereinafter With reference to FIG. 12. 
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[0150] FIG. 12 is a structural vieW of a computer system 
for executing migration of the ?le server according to the 
fourth embodiment. 

[0151] This embodiment can be said as a modi?ed 
example of the second embodiment, too. 

[0152] A connection device 701 in this embodiment 
includes therein the virtual volume program 315 and the 
virtual volume information 316 provided to the neW storage 
device 311 of the second embodiment and the path control 
program 322 and the path information 323 that are provided 
to the existing storage device 320, and loads and execute 
these programs and information to and on a memory 703. 

[0153] Consequently, even ordinary storage devices can 
easily conduct the migration of the ?le and the storage 
device by merely preparing and connecting the connection 
device 701. 

[0154] When the ?le server is migrated from the existing 
?le server to the neW ?le server, the invention provides a 
migration method of a ?le server that can migrate the data 
and the setting information to the ?le system and can 
arbitrarily designate the data migration timing While execut 
ing the ?le sharing service Without suspending and While 
securing system performance. 

[0155] It should be further understood by those skilled in 
the art that although the foregoing description has been 
made on embodiments of the invention, the invention is not 
limited thereto and various changes and modi?cations may 
be made Without departing from the spirit of the invention 
and the scope of the appended claims. 

1. Acomputer system having ?le servers connected to one 
or more host computers and accessed, comprising: 

a ?rst ?le server; and 

a second ?le server; Wherein 

said second ?le server has a volume; and Wherein: 

said ?rst ?le server is connected in a block level to the 
volume of said second ?le server, acquires ?le sharing 
con?guration of said second ?le server and executes a 
read/Write request from said host computer for the 
volume of said second ?le server on the basis of said 
?le sharing con?guration. 

2. A computer system according to claim 1, Wherein said 
second ?le server has volume setting information, and 
Wherein said ?rst ?le server acquires the volume setting 
Information of said second ?le server, and executes a ?le 
read/Write request from said host computer for the volume of 
said second ?le sharing server. 

3. A computer system according to claim 1, Wherein the 
volume setting information of said second ?le server 
includes at least Quota information. 

4. Acomputer system according to claim 1, Wherein a ?le 
existing in the volume of said second ?le server is migrated 
at an arbitrary timing to said ?rst ?le server irrespective of 
a read/Write request from said host computer. 

5. A computer system having ?le servers and a storage 
system connected to one or more host computers and 

accessed, comprising: 
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a ?rst storage device; 

a ?rst ?le server for gaining access to said ?rst storage 

device; 
a second storage device; and 

a second ?le server for gaining access to a ?le of said 

second storage device; 

said second storage device and said second ?le server, and 
said ?rst storage device and said ?rst ?le server being 
connected to each other, respectively; 

Wherein: 

said ?rst ?le sharing server includes: 

means for de?ning and generating a volume of said 
second storage device as a virtual volume of said ?rst 
storage device; 

means for changing an access path of a volume connect 
ing said second ?le server to the volume of said second 
storage device to an access path of a volume connecting 
said ?rst ?le server to the virtual volume of said ?rst 
storage device; 

means for acquiring ?le sharing con?guration of said 
second ?le storage device; and 

means for executing a ?le read/Write request from said 
host computer for the virtual volume of said ?rst 
storage device on the basis of the ?le sharing con?gu 
ration of said second storage device. 

6. A computer system according to claim 5, Wherein the 
volume setting information of said second storage device 
includes at least Quota information. 

7. A computer system according to claim 6, comprising: 

a connection device; 

said ?le servers and said storage devices being connected 
through said connection device; 

Wherein said connection device comprises: 

de?nition generation means for de?ning and generating a 
volume as a virtual volume; and 

means for setting and changing an access path of a volume 
connecting said storage device and said ?le server. 

8. A migration method of a ?le server executed in a 
computer system including ?le servers connected to one or 
more host computer and accessed, for migrating a ?le from 
a second ?le server to a ?rst ?le server sharing the ?le in 
place of said second ?le server said method comprising: 

causing said ?rst ?le server to be connected in a block 
level to a volume of said second ?le server; 

causing said ?rst ?le server to acquire ?le sharing infor 
mation of said second ?le server; and 

executing a ?le read/Write request from said host com 
puter for the volume of said second ?le server on the 
basis of ?le sharing con?guration of said second ?le 
server. 

9. A migration method of a ?le server according to claim 
8, Wherein said second ?le server has volume setting infor 
mation, and said method comprises: 

causing said ?rst ?le server to acquire volume setting 
information of said second ?le server; and 
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executing a ?le read/Write request from said host com 
puter for the volume of said second ?le server on the 
basis of ?le sharing con?guration of said second ?le 
server. 

10. Amigration method of a ?le server according to claim 
9, Wherein the volume setting information of said second ?le 
server includes at least Quota information. 

11. A migration method of a ?le server executed in a 
computer system including a ?rst ?le server and a second ?le 
server each being connected to one or more host computer 
and accessed, said method comprising: 

suspending a ?le sharing program of said second server; 

causing said ?rst ?le server to be connected in a block 
level to a volume of said second ?le server; 

actuating a ?le sharing program of said ?rst ?le server; 

causing said ?le sharing program of said ?rst ?le server to 
acquire ?le sharing con?guration of said second ?le 
server: and 

causing said ?le sharing program of said ?rst ?le server to 
execute a ?le read/Write request from said host com 
puter for the volume of said second ?le server on the 
basis of ?le sharing con?guration of said second ?le 
server. 

12. A migration method of a ?le server executed in a 
computer system including a ?rst ?le server and a second ?le 
server each being connected to one or more host computer 

and accessed, said method comprising: 

causing said ?rst ?le server to de?ne and generate a 
volume of said second storage device as a virtual 
volume of said ?rst storage device; 

changing an access path of a volume connecting said 
second ?le server and the volume of said second 
storage device to an access path connecting said ?rst 
?le server and a virtual volume of said ?rst storage 

device; 
acquiring ?le sharing con?guration stored in said second 

storage device; and 

executing a ?le read/Write request from said host com 
puter for the virtual volume of said ?rst storage device 
on the basis of the ?le sharing con?guration stored In 
said second storage device. 

13. A storage medium storing a ?le migration program 
executed In a computer system including a ?rst ?le server 
and a second ?le server connected to one or more host 

computers and accessed, said storage medium comprising: 

suspending a ?le sharing program of said second ?le 
server; 

connecting said ?le server in a block level to a volume of 
said second ?le server; 

actuating said ?le sharing program of said ?rst ?le server; 

acquiring ?le sharing con?guration of said second ?le 
server; and 

causing the ?le sharing program of said ?rst ?le server to 
execute a ?le read/Write request from said host com 
puter for the volume of said second ?le server on the 
basis of the ?le sharing con?guration of said second ?le 
server. 
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14. A computer system comprising: 

a management computer Including a control device, a 
memory to Which a management program is loaded and 
an interface connected to a netWork; 

a host computer including a control device, a memory and 
an interface connected to a network, and being loaded 
by a ?le sharing access program; 

a ?rst ?le server connected to one or more of said host 

computer and accessed, and including a control device, 
a memory to Which a ?le sharing program is loaded, an 
interface connected to a netWork, and a volume for 

storing ?le sharing con?guration; 

a second ?le server including a control device, a ?le 

sharing program, a memory to Which a block access 

program for gaining access to said volume is loaded, an 
interface connected to a netWork, a ?le and a volume 
for storing volume setting information of a volume 
inclusive of Quota information and a volume for stor 
ing ?le sharing con?guration; 
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Wherein: 

said ?rst ?le server receives an instruction from said 
management computer through the netWork, transmits 
an instruction for suspending the ?le sharing program 
of said second ?le server to said second ?le server 
through said netWork, mounts the volume to the vol 
ume of said second ?le server and acquires the ?le 
sharing con?guration and the volume setting Informa 
tion of said second ?le server through said netWork; 

said ?rst ?le server reports a changed IP address to a ?le 
sharing destination When an IP address of said ?rst ?le 
server is changed, 

said ?rst ?le server starts the ?le sharing program of said 
?rst ?le server; and 

said ?rst ?le server eXecutes a ?le read/Write request from 
the ?le sharing access program of said host computer 
for the volume through a block access program of said 
second ?le server on the basis of the ?le sharing 
con?guration and the volume setting information of 
said second ?le server. 


